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(57) [Abstract] 

[Problem] Until recently, while keeping corrosion resist 
ance in same way, with the other it possesses weather 
resistance, intermediate coat painting does not do and 
surface doesxtf deteriorate easily, and offers 
electrodeposited paint composition which can form 
undercoating coating ,and this kind of undercoating 
coating which are superior in conformity of topcoat 
coating 

[Means of Solution] Being a electrodeposited paint com 
position which contains with binder component and 
pigment component which aredispersed in aqueous 
medium which includes neutralizing agent, said binder 
component is formed,the a) amino group-containing 
epoxy resin 40-75 wdghr% ; b) amino group- 
containing acrylic resin 10-30 weig}it% ; and c) 
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aliphatic block polyisocyanate 15-30 weigfit%; with 
and (total of conponent (a)-<c) is 100 weigfit%. ), 
said pigment conponent, includes titanium dioxide 
which coating is donewith zirconium as main 
conponent as for quantity of total pigment conponent 
electrodeposited paint conposition which is a 3.0-7.5 
% as paint PVC 
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c) ■tttt?P?9'K'M V^7*-M 5-301 
S%; 

vmOtttl (*» (a) - (c) <DMH*1 OOli 

X3. 0-7. 5<H>xtbhm%mmmf8.® 0 



MW2] 1ME7 5/«#*7*y^«B*«7 5 

/***x#*->«bj: y tens p{g£*r-f a*a> 



[Clain^s)] 

[Qaiml] Being a electrodqx)sited paint conposition w 
hich contains with binder component and pigment 
conponent which aredispersed in aqueous medium 
which includes neutralizing agent, 

Said binder component, 

A) amino group-containing epoxy resin 40-75 weight 

%; 

B) amino group-containing acrylic resin 10-30 wt% ; 
and 

Q aliphatic block polyisocyanate 15-30 weight %; 
To consist, (total of conponent (a)~(c) is 100 wt% ), 



Said pigment conponent being zirconium, it includes tita 
nium dioxide which coating isdone as main conponent 
as for quantity of total pigment conponent 
electrodeposited paint conposition which isa 3.0-7.5 
% as paint PVC 

[Qaim2] Aforementioned airino group-contairring aery 
lie resin eledrodeposited paint composition of Qaiml 
statement which issornething which possesses SP value 
which is lower than amino group-containing epoxy resin. 
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[Qaim3] Aforementioned pigment component, electro 
deposited paint conposition of Claim 1 statement 
wWchfMherrnDre contains precipitated bariumsulfate. 

[Qaim4] Aforementioned binder component, 

A) amino group-containing epoxy resin 40-75 weight 

%; 

B) amino grour>containing acrylic resin 10-30 wt% w 
hich possesses SP value which is lower than the said 
amino group-containing epoxy resin; 

Q aliphatic block polyisocyanate 15-30 weight % ; an 
d 

D) 2nd acrylic resin 1-10 wt% where SP value is lowe 
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r than said airino grourMX)ntaining acrylic resin; 

So eiectrodeposited paint corrposition of (total of corrp 
onent (a)~{d) is 100 weigit% ) Claim 1 statement 
which is formed 

[Claim 5] Eiectrodeposited paint corrposition of Qaim 
4 statement where SP value of aforementioned2nd 
acrylic resin 0. 5 or greater is lower than SP value of 
aforementioned amino group<x)ntairiing acrylic resin. 

[Claim 6] Step winch forrre coating of electrodeposite 
d paint composition of any statement of theGaims 1 
through 5 in coated surface of metal substrate with 
electrodepcstion method; coating of eiectrodeposited 
paint conpositionthe bake It step which is made to 
harden; step which formsthe coating of solid paint on 
that; and coating of solid paint is includedthe bake It 
step which is made to harden;, coating method of the 
metal substrate. 

[Claim 7] Coatir^ of electrc<ierx^ 
n of any statement of Claims 1 through 5 is formed inthe 
coated surface of metal substrate with electrodeposition 
method step ; coating of eiectrodeposited paint 
corrposition bake It step wiuchisrmdetoharden;the 
step which forms coating of metallic base paint onthat; 
step whichforms coating of clear paint on that; and 
coating of metallic base paint andthe clear paint is 
included bake It step which is made to harden;, the 
coating method of metal substrate. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention especia 
lly, regards eiectrodeposited paint corrposition and 
coating method which aresuperior in weather resistance 
and corrosion resistance in regard to high weatherability 
eiectrodeposited paint composition 

[0002] 

[Prior Art] Generally, rust inhibition #> undercoating coa 
ting of for sake of, on this undercoating coating,the 
background color hiding it does metal substrate like 
automobile body, mainly anddesignates coated surface as 
smooth, and makes with undercoating coating and 
thetopcoat coating stick and and, intermediate coat 
coating where dtraviolet light shielding effect is high, 
foming thetopcoat coating in order next to grant color 
and gloss, coating it isdone. In other words, when 
usually metal substrate coating is done, repeatingthe 
intermediate coat coating which makes undercoating 
coating and possess weather resistance topcoat coating , 
andthisboth stick which possess corrosion resistance, 
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objective of coating thatit protects coated surface from 
corrosion by forming, in use periodrraintains aesthetic, 
is achieved 

[0003] But, recently, for saving resource and labor simp 
lificanon ofthe coating step is sought. Regarding coating 
field of metal substrate, from coating method which 
repeats the conventional undercoating , intermediate 
coating , and topcoating, intermediate coat step is 
abbreviated, demandfor coating method to which make 
coating complete with only urdercoating step andthe 
topcoat step is strong. 

[0004] Other , formation of intermediate coat coating is 
abbreviated simply, with directlyforrring topcoat coating 
on iiixiercoating coating, problem that occurs 
conformity of the undercoating coating and topcoat 
coating decreases. As for undercx>ating coating when 
decoy, sunligfrt is irradiated to weather 
resistancegenerally, surface deteriorates easily. Because 
of that, interface of undercoating coating and topcoat 
coating being short period,it deteriorates, conformity of 
both is lost, there is apossibility flaking of external 
appearance fault and topcoat coating occurring in the 
use period 

[0005] Then, while keeping corrosion resistance until re 
cently in same way, with the other it rx)ssesses weather 
resistance, intermediate coat painting does not do and 
surface doesnot deteriorate easily, and undercoating 
paint which can form urder coating coating , andthis 
kind of urdercoating coating which are superior in 
conformity of topcoat coating isdesired 

[0006] Case where by way, metal substrate undercoatin 
g coating is done, electrot^xisitionn^thcdisvvidely 
used electrodeposition paint which includes binder 
component and pigment component etc which 
aredispersed in aqueous medium which includes 
neutralizing agent as paint which isused for 
electrodeposition nxthod, is well known, binder 
component generally, is resin component which includes 
with cation resin andthe airing agent. With 
electrodeposition method, electrodeposition doing paint 
conponent in surface of metal substrate,it forms 
coating of electrodeposited paint corrposition. After that, 
heating this coating, it makes binder conponent harden, 
it makesthe undercoating coating which sets pigment 
component with resin. 

[0007] arrine modified epoxy resin and amine modifie 
d acrylic resin etc are known as cation resin which is 
used forthe electrodeposition paint, arrine modified 
epoxy resin among those is superior in corrosion 
resistance, arrine modified acrylic resin is superiorin 
weather resistance. 
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[0008] Generally, arrine modified epoxy resin and arrine 
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modified acrylic resin, being used properly according 
tothe application, or case both of corrosion resistance 
and weather resistance is required,the resin of both 
blend doing it is used 

[0009] Amine modified epoxy resin layer which in metal 
substrate side is superior in corrosion resistance is 
forrredin for example, Japan Unexamined Patent 
Publication Showa 62-174277 disclosure , Japan 
Unexarnined Patent Publication Showa 63-5 1470 
disclosure , Japan Uhexanined Patent Publication Hei 2- 
33069 disclosure , and Japan Unexajrined Patent 
Publication Hei 2-160876 disclosure etc, inorder for 
arrine modified acrylic resin layer which in front side is 
superior in weather resistanceto be formed, epoxy / 
acrylic blend system binder component which is 
separated into two layers is stated 

[0010] But, regarding electrodeposited paint corrposition 
which uses this epoxy / acrylic blend system binder 
cornponent, it is difficult to theweather resistance of 
undercoating coated surface and level which can satisfy 
confonrity of thetopcoat coating with practical is used 
cornbining with binder cornponent depending uponthe 
pigment which, to raise. 

[0011] 

[Problems to be Solved by the Invention] This invention 
is something which solves above-mentioned 
conventional problem, theplace where it makes object, 
while keeping corrosion resistance until recentlyin same 
way, with other it possesses weather resistance, 
intermediate coat painting doesnot do and surface does 
not deteriorate easily, and are times whenthe 
electrodeposited riaint composition which can form 
undercoating coating , and this kind of undercoating 
coating which aresuperior in conformity of topcoat 
coating is offered 

[0012] 

[Means to Solve the Problems] As for this invention, bei 
ng a electrodeposited paint composition which contains 
with binder component and thepigrrent component 
which are dispersed in aqueous medium which includes 
neutralizing agent, the said binder component, 

A) amino grcwp<x)ntaining epoxy resin 40-75 weight 

%; 

B) anino group-containing acrylic resin 10~30 wt% ; 
and 

Q aliphatic block rjolyisocyanate 15-30 weigjit%; 



It consists and (total of component (a)~(c) is 100 wei 
ght% ), said pigment component, includes titanium 
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dioxide which coating isdone with zirconium as main 
component quantity of total pigment component 
issorrething which offers eiectrodeposited paint 
composition which is a 3.0-7.5 % as paint PVC, 
theaxx)ve-mentioned object is achieved with especially. 

[0013] 

[Errbodirrent of Invention] Amino group-containing epo 
xy resin 

As amino grour>containing epoxy resin, with field of ele 
ctrodeposation paint it can use widely knownarrine 
modified epoxy resia Generally, these ring opening 
doing epoxy group of epoxy resin with thereaction with 
prirraryanine and secondary amine or tertiary anine 
acid salt it is produced 

[00 14] As for amino group-containing epoxy resin whic 
h forms binder component it i s necessary to be 
dispersedin aqueous medium which includes neutralizing 
agent. Therefore, these being water solubility, it does 
not become. In order to possess satisfactory 
dispersivity as binder for electrodeposition paint,can 
molecular weight of epoxy resin which is used in order 
to rranufacture the amino group-containing epoxy resin 
and quantity etc of anino group which is introduced into 
theepoxy resin, adjust appropriately. 

[0015] Typical epoxy resin which is used in order to ma 
nufacture anino group-containing epoxy resin, is 
thereaction product of polycyclic phenol compound and 
epichlorohydrin of bisphenol A, bisphenol F, 
bisphenol S,the phenol novolak and cresol novolak etc, 
it is a polyphenol polygjycidyi ether type epoxy resin 

[0016] Epoxy resin may do before reacting with anine, 
using Afunctional polyester polyol , the polyetherpolyol , 
bisphenols and dibasic carboxylic acid etc, chain 
lengthening. O, before reacting with anine, adding 
mono carboxylic acid or mono hydroxy compound 
likethe 2- ethyl hexanoic acid , 2- etrryi hexa no jpl 1 , 
nonylphenol , ethyleneglycol mono 2- ethyihexyl ether 
and propylene glycol mono 2- ethyihexyl ether in epoxy 
groupof part, you adjust molecular weight or anine 
equivalent, are possible to improve heat flow 
characteristic. 

[0017] Anine which it reacts with epoxy resin, primary 
of butylarrine , the octylanine , diethyl amine , 
dibutyl anine , methyl burylanine , rronoethanolanine , 
diethanolanine , theN- methyl ethanolanine , 
triemylarrine acid salt and KHdi methyl ethanolanine 
acid salt etc, is secondary or tertiary amine acid salt. 
Also ketinine block primary anino group-containing 
secondary amine like aninoethyl ethanolanine methyl 
isoburyi ketinine is often used As for amine, it is 
desirable to react almost with equivalent^ s-a-vis epoxy 
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group. 

[0018] Anino group-containing epoxy resin 40-75 wei 
ght% in binder component, at quantity which occupies 
the5O~60 weighr% desirably is contained in 
electrodeposited paint corrpositioa When content of 
anino group^ntaining epoxy resin exceeds 75 
weight%, when weather resistance of theunr^rcoating 
coating decreases, is decided with that conform ty of 
topcoat coating isirrpaired, is less than 40 weight% it 
means with to cause fault tothe corrosion resistance. 

[0019] Anino group-containing acrylic resin 

Anino grotqMX>ntaining acrylic resin can (i) anino gro 
iqMX)rtaining acrylic monomer, by of (ii) hydroxy 
group-containing acrylic monomer , and 
trficopolymerization of (iii) other ethylenic unsaturated 
monomer. Furthermore in place of arrino group- 
contairdng acinic monomer it copolymerizes epoxy 
groqM»ntaining acrylic monomer with thehydroxy 
groiir>containing acrylic monomer and other ethylenic 
unsaturated monomer, it can also obtain epoxy group of 
copolymerwhich is obtained by ring opening doing with 
amine. 

[0020] Example of amino grour><x>ntaining acrylic mon 
omer (i), is NJN-di nxrthylarrino ethyl (ireth)acrylate , N, 
N-di ethylanino ethyl (rreth)acrylate , N,N-di 
rrethylanino propyl (rreth)acrylate andNJWi 
ethylanino propyl (meth)acrylateetc. 

[002 1] As for example of hydroxy grourMX>ntaining acr 
ylic monomer (ii), mono (rreth)acrylate of alkylene diol 
like 2- hydroxyethyd (meth)acrylate ,the 2- 
hydroxypropyl (meth)acrylate , 6- hydroxy hexyl 
(rrEth)acrylate , 4- hydroxybutyl (rreth)acr>date , 
polypropylene glycol mono (meth)acrylate and 1,6- 
hexane diol mono (rreth)acrylate etc aredesirable. 



[0022] In addition, like of N- hydroxyethyl (meth)acryla 
rride , N- hydroxy propyl (rneth)acryl amide etc, also 
(meth) acrylanide to bedesirable, furthermore you can 
use for ideal hydroxyalkyl mono (meth)acrylate and - 
caprolactonethe reaction product or reaction product of 
hydroxyalkyl mono (meth)acrylate and six-membered 
ring carbonate as hydroxy group-containing acrylic 
monomer (ii). 

[0023] Example of other ethylenic unsaturated monomer 
(iii), is methyl (meth)acrylate , ethyl (meth)acrylate , n- 
propyl (rreth)acrylate , the iso propyl (ireth)acrylate , n- 
butyl (meth)acrylate , isobutyl (irEth)acrylate , 
cyclohexyl (metJi)acrylate , 2- ethylhexyl (rr£th)acryiate , 
dodecyi (meth)acrylate , the styrene , vinyl toluene , - 
methylstyrene , (meth)acrylonitrile , (rneth)acrylanide 
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and vinyl acetate etc. 



[0024] After making with acrylic monomer and other et 
hylenic unsaturated monomer and possesses theepoxy 
group like gjycidyl (meth)acrylate monomer 
copolymerize which possess hydroxy group asthe 
separate method in order to manufacture amino group- 
containing acrylic resin, it is possible to reactthe 
secondary amine to epoxy group, secondary amine 
which it can use for reaction with epoxy group, is the 
diethylanine , dibutyiairine , dicyclohexyl amine , 
morpholine, dethanolarrine andN- methyl 
ethanolanine etc,the amine which possesses with 
hydroxyl group and secondary arrino group in 
theespetially irrtram>le^ In addition, you 

can use also methyl isobutyl ketone G ketininated 
product of diethyler^triarrine and tremethyl isobutyl 
ketone mono ketininated product etc of 2-(2- 
arrinoethyl arrino) ethanol. 

[0025] To do with conventional method like solution pol 
ymerization method it is possible polynErization Using 
chain transfer agent where rnimber-average molecular 
weight of copolymer 1000-50000, is range ofthe 2000 
-10000 desrably, like dodecyi mercaptan and 2- 
ethylhexyl thioglycolate with when, youadjust degree of 
polyrrEnzatioa 

[0026] It adds half block diisocyanate to arrino group-c 
ontaining acrylic polymer with urethane bond, is possible 
to be ableto give self cross-linking behavior. In that 
case as for diisocyanate, it is desirable to use alicyclic 
ansocyanatelikethe isophorone diisocyanate (IPDI), 4, 
4' - methylene bis (cyclohexyl iso(^nate)(hydrogenated 
MDI) and norbomane diisocyanate (NBDI). 

[0027] Block doing isocyanate group of one side of diiso 
cyanate, in order to makethe half block diisocyanate, it 
can use blocking agent of public knowledge, alcohols 
of n- butanol , 2-ethylhexanol , ethylene glycol mono 
butyl ether and cyclohexanol etc; thephenols of 
phenol , nitro phenol , cresol and nonyl phenol etc; 
can theexanple of blocking agent, use lactam etc of 
oximes and -caprolactametcof dimethyl ketooxirre , 
methylethyl ketooxime and methyl isobutyl ketooxirre 
etc. 



[0028] As for arrino groupcontaining acrylic resin, it is 
desirable for SP value to be lower than the arrino group- 
containing epoxy resia It is desirable concretely, as for 
SP value of arrino group-containing acrylic resin 0.1 
~2.0 extent tobe lower than SP value of arrino group- 
containing epoxy resia 

[0029] This way, when it jointly uses with arrino group 
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-containing epoxy resin and amino group-cxMttaining 
acrylic resin where theSP value is lower than arrino 
group-containing epoxy resin, electrodeposited paint 
conpositionof this invention, bake afterthe 
electrodeposition It arrino group-containing epoxy resin 
moving to metal substrate side time, forms layerof 
anticorrosion property, airino group-rontaining acrylic 
resin rrDves to coated surface side and forms layer of 
theweather resistance. As a result, topcoat painting not 
doing on that, anticorrosion property and weather 
resistancefurtherrnore give cured paint film which is 
superior. 

[0030] Because generally, on basis of SP value of homo 
polymer of constituent monorrerand weigfrl proportion 
of each constituent monomer in monomer blend to 
presume with calculationit is possible SP value of 
copolymer, if SP value of arrino group-contairiing 
epoxy resin isinforrred by actual rrEasurement with 
widely known method, it is possible todesign arrino 
groip-corlaining acrylic copolymer which possesses 
desired SP value. 

[0031] As for for example and SP value actual measure 
ment it is possible to do, withthe following method [ 
Qted References) :SUH, CLARKE, J.P.S.A-1, 5 and 
1671-1681(1967)]. 

[0032] 

[Table 1] 





2 0t 
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[0033] SP value of resin is given by next formula. 



[003 4] 
,'/2+V rf ,V2) 



[0034] 

[>4attematical Formula 1] =(Vrri 1/2 iri+Vrrfil/2 
nh)/(Viri l/2+VnW/2) 



v^v^jX (0,v 2 h-0 2 v 1 ) 

[003 5] [3S4». VJtmmOM+B (m I /mo 

£££^U mhliiSSPgj§W;^^^^ro ] 



Vrrt=VlV2/( 1V2+ 2Vl) 
ntf= 1 1+2 2 

[0035] [In formula, Vi is molecular volume (ni / mol) of 
solvent, as for i isthe volume fraction of each solvent 
in voiced sound symbol, i is SP valueof solvent, ni 
shows low SP poor solvent nixing system, mh shows 
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[0036] As for anino grcaip-containing acrylic resin it is 
desirable to possess anine value of 10- 1 50 meq/g. In 
addition, it is desirable to possess hydroxyl number of 50 
-150irgKDH/g. In order for amine value and 
hydroxyl number to become this kind of range, inthe 
person skilled in the art to do with widely known method 
it is possible to formthernonomer compositioa 

[0037] Arrino group-containing acrylic resin 10-30 we 
ight% in binder component, at quantity which occupies 
thel5~25 weigfrt% desirably is contained in 
electnxierxsted paint compositioa When content of 
anino group-corrtaining acrylic resin is less than 1 0 
weight 0 /©, when 2-layer separ^iorifunction decreases 
largely, comes to point of with not being ableto obtain 
weather resistance which is expected exceeds 30 
weight%, it means withthat rust prevention of kind of 
dry or wet recycle model which is seen in exposure 
etcdecreases. 

[0038] Aliphatic block polyisocyanate 

In thermosetting paint field, it is widely known to use bio 
ck polyisocyanate as curing agent of thebinder resin. 
With this invention it is desirable to use aliphatic block 
polyisocyanate. alicyclic polyisocyanate such as adduct 
of aliphatic polyhydric alcohol of HMDI , IPDI, 
hydrogenated NO ,the NBDI, those dimer and trimer , 
and trirrEtrrylolpropane etc is rrbredesirable even among 
them Because coating which is obtained with these is 
superior in the corrosion resistance and non-yellowing. 

[0039] It is possible to be a blocking agent of option whi 
ch is expressed blocking agentflrst in regard to half 
block diisocyanate, but when lowterrperature curing 
(160 °Q is desired, it isgood to use lactam and oxirres. 
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[0040] Aliphatic block polyisocyanate 15-30 wei$it% 
in binder roirponent, at quantity which occupies the 1 8 
-25 weigjtf% desirably is contained in electrodeposited 
paint compositioa When content of aliphatic block 
polyisocyanate is less than 15 weight%, crosslink 
densitydecreases, physical property quality of coating 
decreases largely, rust prevention of namely, coating 
decreases, in addition, at time of topcoat 
paintapplication coating means with swelling to do 
depending upon thesol vent which is included in topcoat 
paint. When 30 weight% is exceeded, it means with that 
rust prevention of kindof dry or wet recycle model 
which is seen in exposure etc decreases, 

[0041] 2nd acrylic resin 

In electrodeposited paint composition of this invention, f 
urthermore it is desirable in binder component tormke 
acrylic resin contaia This acrylic resin with anino 
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group always as above-mentioned arrino group- 
containing acrylic resin may bethe copolymer which 
possesses same characteristic thing, and SP value 
whichare good excluding fact that it is lower than above- 
rrertionedanino group-containing acrylic resin, (Below " 
2nd acrylic resin " with you say. ). It is desirable 
concretely, as for SP value of 2nd acrylic resin 0.5-2. 
0 extent tobe lower than SP value of arrino group- 
containing acrylic resin. 

[0042] To this way, arrino group-containing epoxy resi 
n, SP value is lower than arrino group-containing epoxy 
resin amino group-containing acrylic resin where, 
electrc<leposited paint composition of this invention, 
bake after electrodeposition It arrino group-rontaining 
epoxy resin movingto metal substrate side time, forms 
layer of anticorrosion property by jointly usingwith 2nd 
acrylic resin where SP value is lower than amino group- 
containing acrylic resin, forms theintermediate layer 
where on that arrino group-containing acrylic resin is 
superior in weather resistance and conformity,the 2nd 
acrylic resin moves to coated surface side and is thought 
thing which forms thelayer of weather resistance. 

[0043] In addition, with electrodeposited paint conpositi 
on of this this invention, because arrino group- 
containing acrylic resin wrrichpossesses SP value of 
intermediate of arrino group-o)rtaining epoxy resin and 
2nd acrylic resin exists, asfor dispersion stability of 
paint composition entirety, main thing doing in SP value 
difference with arrino groiipKX)ntaining acrylic resin and 
2nd acrylic resin whose difference is small relatively 
itdepends, it does not depend on SP value difference 
with amno group-containing epoxy resin andthe 2nd 
acrylic resin whose difference is large relatively directly. 
As a result, although weather resistance is actualized 
without adverse effect doingin dispersion stability of 
main emulsion blend 2nd acrylic resin of sufficient 
amount it ispossible to do. 

[0044] Furthermore when, concentration gradient of 2n 
d acrylic resin which possesses lowestSP value coated 
surface being soon, becomes highest, contributes to 
weather resistanceirrproverrent with that it is thought 
that sirnultaneously, you show alsothe effect which 
controls external appearance fault of beading and 
depression etc. As a result, cured paint film which with 
electTodepcatedrjainta>npc«tionof this invention, 
poor adhesion oflhe topcoat coating which originates in 
weatherability deterioration of underrating coatingdoes 
not occur even with intermediate coat painting none and 
is superior is given. 

[0045] Manufacturing 2nd acrylic resin, generally, desig 
nates hydroxy group-containing acrylic monomer and 
ethylenic unsaturated monomerother than that as 
essential monomer, when amino group is contained, 
copolyrrerizes amino group-containing acrylic monomer, 
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or introduces amino group epoxy group-containing 
acrylic monomer aftercopolyrnerizing by reacting with 
amine. 

[0046] But 2nd acrylic resin must have SP value which i 
s lower than arrino group-containing acrylic resin 
component,because, it is necessary to make, monomer 
where such as t-butyi (rreth)acrylate theSP value of 
rorropolymer is low, 2- ethylhexyl (rneth)acrylate , 
lauryl (rneth)acryiate and stearyl (meth)acrylate many 
relatively asthe monomer corrposition, to decrease ratio 
ofhigh SP monomer in oppositedirection and to design 
in desire SP value range, 

[0047] 2nd acrylic resin can also use, adding similar half 
block diisocyanate, to amino group-cortaming acrylic 
resin. 

[0048] Because as for 2nd acrylic resin, it is intended, th 
at concentration gradient becomes themaximum in 
surface vicinity of coating it is desirable for external 
appearance fault of the beading and depression etc to 
be difficult to occur. Because of that, when 
polyrrerizing it is effective to use acrylic morwmerwhich 
possesses ether portion as portion of other ethyienic 
unsaturated monomer which is used 

[0049] Example of that kind of acrylic monomer, 2- met 
hoxyethyl (meth)acrylate , 4- nrethoxybutyi 
(ireth)acryiate , tetrar^droforfuryl (rr^Jacrylate , the2- 
ethoxyethyl (meth)acryiate and2- 7PtK+ % > ethyl 
(rneth)acr>date , 4-2- ethylhexyl oxy ) is butyl 
(meth)acr>iate and the furfuryi (meth)acrylate etc. 



[0050] With embodiment where this invention which fur 
therrnore contains 2nd acrylic resin isdesirable, as for 
binder component of electrodeposited paint corrposition, 
(a) arrino groiq><x)nrauiing epoxy resin 40-75 wt% , 
arrino grour><x)rtaining acrylic resin 10-30 wt% 
which possesses SP value which 50-70 wt% ; is lower 
than(b) said arrino groiir><x)ntaining epoxy 
resiixfesirabry, desirably 15-25 wt% ; (c) aliphatic 
block rx>lyisocyanate 15-30 wt% , desirably 15-25 
wt% ; andthe 2nd acrylic resin 1-10 wt% where SP 
value is lower than (d) said arrino group-containing 
acrylic resin, 1 to 5 wt% ; itconsists desirably (total of 
corrponert (a)-{<*) is 100 wt% ). 

[005 1] When in binder component, quantity of 2nd aery 
lie resin is less than 1 wt%,the dispersion stability of 
main emulsion decreases, comes to point of with at 
thesame time also surface state of coating decreasing, 10 
weight% exceedsand means with that dispersion stability 
of main emulsion decreases 

[0052] Pigment 
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In electrodepoated paint corrposition of this invention, it 
means to make various black pigment and white 
pigmentcontain, but with this invention titaniumdioxide 
which was covered with theespecially zirconium as 
white pigment, is used As for this kind of titanium 
dioxide there to be a property which radical 
whichoccurs due to illumination gripping is done, 
deterioration of resnwhich includes that to be prevented, 
because weather resistance of resultcoating increases. 

[0053] Was covered with zirconium as titanium dioxide 
which, It seems as in statement in for example and 
Japan Examined Patent Publication Sho 59-37305 
disclosure, to titanium dioxide base particle surface,with 
weight basis of this substrate as Sn02 is possible fact 
thatthose which possess with outside coating with 
hydrated oxide of alurrinurnof 0.3~8 % as A12Q3 are 
used with weight basis of inside coating andthis 
substrate due to hydrated oxide of zirconium of 0. 1 ~5 
% as hydrated oxide andthe ZrC2 of tin of 0. 1 -3 %. 

[0054] Mixing 2 kinds or more, it is possible to use whit 
e pigment. Exarrple of white pigment which it can use, 
is titaniumdioxide and barium sulfate etc. It is 
desirable precipitated barium sulfate as white pigment. 
Mixing, although it uses, desirable combination is 
combination withthe titaniumdioxide and precipitated 
barium sulfate which were covered with zirconium 

[0055] Case ash color coating is formed, black pigment 
and white pigment suitable amount nixing, ituses. 
Example of black pigment, is carbon black , black iron 
oxide , copper chroniumblack and copper iron 
manganese blacketc. 

[0056] Desirable black pigment is carbon black. Becaus 
e it is superior in hidingpower and dye uptake, carbon 
black of average particle diameter 30 nm or less and 
especially 25 nmor less is desirable. When particle 
diameter of carbon black which it uses exceeds 30 nm 
you do notshow desirable ultraviolet light-absorbing 
ability and you mean with that weather resistance 
decreases. 

[0057] As for amount used of pigment, it is desirable to 
be a 3.0-7.5 % and aespeciaily 3.0-5.0 % as paint 
PVC When amount used of pigment is less than PVC 3. 
0 %, hiding property and thecolor concentration of 
coating which is obtained decrease, when PVC 7.5 % 
isexceeded, weather resistance of coating which is 
obtained decreases. Furthermore, PVC is pigment 
volume ratio in coating. 

[0058] Neutralizing agent 

Neutralizing agent which is used here is inorganic acid or 
organic acid like hydrochloric acid , nitric acid ,the 
phosphoric acid , formic acid, acetic acid, 
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hydroxyacetic acid , sulfamic acid and lactic acid. If 
quantity of neutralizing agent at least 20 %, should have 
been thequantity which achieves neutralization ratio of 
30^0% desirably. 

[0059] Aqueous medium 

As aqueous medium, it is possible to be water and a van 
ous organic solvent, hydrocarbons ( for example , 
xylene or toluene), alcohols (for example, methyl 
alcohol , n-butyl alcohol , isopropyl alcohol , 2- 
ethylhexyi alcohol , etrryieneglycol and propylene 
glycol ), ethers ( for example , ethyleneglycol 
rmnoethyl ether , ethyleneglycol mono butyl ether , 
ethyleneglycol mono hexyl ether , propylene glycol 
rmrxxethyl ether and 3- methyl - 3- methoxy butanol , 
diethylene glycol monoethyl ether and diethylene glycol 
mono butyl ether ), ketones ( for example , methyl 
isobutyi ketone , cyclohexanone , isophorone and 
acetylacetone ), you can listthe esters ( for example , 
ethyleneglycol nDnoethyl ether acetate and 
ethyleneglycol mono butyl ether acetate ), and mixture of 
those as example of solvent which is suitedfor use with 
this invention amount used of these solvent 
approximately 0.01-25 weight 0 /© , is 0.05-15 
weighr% desirablyvis-a-vis paint entirety. 

[0060] Pigment dispersed paint 

It seems like electrodeposited paint composition, when 
water-based paint composition which includes with 
binder componentand pigment component which are 
dispersed in aqueous medium is produced, when itnixes 
with pigment winch is a powder and binder component 
which is dispersedin aqueous medium directly, because 
it is a hydrophobicity generally, it does notdisperse 
pigment to uniform in aqueous medium Therefore, 
usually, in aqueous medium making pigment uniform 
dispersewith high concentration, it rranufactures 
pigment dispersed paint, it makes water-based paint 
composition bydiluting this making use of binder 
component which is dispersed in aqueous medium 

[0061] Regarding electrodeposited paint composition of t 
his invention, in order to nix with binder component 
andthe pigment component which are dispersed in 
aqueous medium, pigment dispersed paint is 
maniifacturedbeforehand pigment dispersed paint 
contains with pigment and dispersant and aqueous 
medium 

[0062] pigment dispersed paint is rranufactured by rrixi 
ng with pigment and dispersant andthe aqueous medium 
Generally, pigment dispersed paint solid corrponent 40 
-70 weight % , is rranufactured to 50-65 weight 
%desirably. In solid corrponent, pigment 50-90 
weight % , occupies 65-85 weight % desirably, the 
dispersant 10-50 weight % , occupies 15-35 weight 
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% desirably. 

[0063] Electrodeposited paint composition 

Generally electrodeposited paint composition, first disper 
sing binder corrponent in aqueous medium 
whichincludes neutralizing agent, makes main emulsion, 
adds pigment dispersed paint to this, nixes andis 
rranufactured Regarding this invention as binder resin 
because 2nd acrylic resin is used accordingto need 
amino group-containing epoxy resin , anino group- 
containing acrylic resin , and these blend method exist as 
gone, whether. Concretely, it is desirable in Japan 
Patent Application Hei 9-1 14242 number 0036-003 7- 
stage falling tonHnufacture main emulsion with method 
of statement. 

[0064] Depending on quantity of pigment which is inclu 
ded in paint entirety,can quantity of pigment dispersed 
paint which it adds, adjust appropriately. Generally, 
pigment component 10-35 parts by weight , desirably 
is added at quantitywhich becomes 1 0-20 parts by 
weight vis-a-vis binder component 100 parts by weight 
which is included in the main emulsion. 

[0065] G lauric acid dibutyl tin , to include tin conpoun 
dand conventional urethane rupture catalyst like dibutyl 
tin oxide it ispossible electrodeposited paint conposition 
Quantity 0.1 -10 weigjit% of aliphatic block 
polyisocyanate is usual. 

[0066] As for electrodeposition paint, it is possible to inc 
lude usual paint additive of the water-mi scible organic 
solvent , surfactant , antioxidant and ultraviolet 
absorber etc. 

[0067] Hectrodeposited paint composition of this inventi 
on with respect to substance does not contain the lead- 
based rust prevention pigment. "With respect to 
substance it contains lead-based rust prevention 
pigment" With, you do not use lead-based pigment 
completely, or use and lead ion concentration inthe dilute 
paint (Case where it adds to electrodeposition bath state 
of cationic electrodeposited paint composition) 800 ppm 
or less , means that desirably, it isakindof 
quantitywhich becomes 500 ppm or less. When lead 
ion concentration is high, not only it is a detrimental, 
smoothness can decreaseto environment. 

[0068] Ceding method 

Making use of electrodeposited paint composition of this 
invention undercoating coating metal substrate it 
ispossible with conventional electrodeposition method to 
do. On undercoating coating which was formed, until 
recently it is good doing theinterrrediate coat painting 
and topcoat painting in same way, but it is good 
abbreviating the intermediate coat painting, undercoating 
coating which was formed with electrodeposited paint 
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conpositionof this invention to possess theweather 
resistance, intermediate coat painting not doing, surface 
not to deteriorate easily,because and it is superior in 
conformity of topcoat coating. 

[0069] As intermediate coat paint and topcoat paint, for i 
ntermediate coat of electrodeposited coating and as 
onefor topcoat for normality it is good using those 
which you can be. 

[0070] Case where topcoat coating is formed, it ispossi 
ble to finish with the 1 coating rnaking use of solid paint 
it is possible to finish with 2 coatingand, making use of 
with colored base paint and clear paint. Case it finishes 
with 2 coating, each paint on undercoating coating i t 
coverswith wet-on-wet, after that both bake It it is 
desirable totake method which is made to harden 

[0071] When coated surface is finished with 1 coating 
making use of solid paint asthe topcoat paint, 

(1) Step which forms coating of electrodeposited paint 
composition of this invention in coated surfaceof metal 
substrate with electrodeposition method; 

(2) Coating of electrodeposited paint composition bake 
I* step which is made to harden; 

(3) Step which forms coating of solid paint on that; and 



(4) Coating of solid paint bake It step which is made to 
harden; 

It is desirable to do coating with method which is includ 
ed 

[0072] When coated surface is finished with 2 coating 
making use of with metallic base paintaixi clear paint as 
topcoat paint, 

(1) Step which forms coating of electrodeposited paint 
conposition of this invention in coated surfaceof metal 
substrate with electrodeposition method; 

(2) Coating of electrodeposited paint conposition bake 
It step which is made to harden; 

(3) Step which forms coating of metallic base paint on t 
hat; 

(4) Step which forms coating of clear paint on that; and 

(5) Coating of metallic base paint and clear paint bake It 
step which ismade to harden; 

It is desirable to do coating with method which is includ 
ed 
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[Working Examples)] This invention furthermore is exp 
lained in detail with Working Example below, butthe this 
invention is not limited in these. 

[0074] Production Example 1-9 

With Production Example 1 -9 you explain concerning 
rnanufacturing pigment dispersed paint. 

[0075] Production Example 1 

In Production Example 4 of Japan Patent Application Hei 
10-31 1783 nurnberepoxyternieryonium salt form 
pigment dispersion resin (solid component 30 %)34. 1 
part and zirconium coated titanium dioxide (Ishihara 
Sangyo KK (DB 69-428-8788) make CR-97) 47. 
8section which are produced with method of statement, 
rrixture ofthe basic lead silicate 1.0 part and deionized 
water 18. 1 part was dispersed vvim sand grind rrill, 
pigment dispersed paint (solid component 59 %) 
whichthe powder fragment is done was rmniifactured to 
granularity 10 mor less. 



04 



[0076] Production Example 2 

Epoxy temiery oniumsalt form pigment dispersion resin 
( solid conponent 30 % and Production Example 1 
identical) 34. 1 part , zirconium coated titanium dioxide 
( Ishihara Sangyo KK (DB 69-428-8788) make CR-97) 
47. 0 part , carbon black ( Mitsubishi Chemical 
Corporation (DB 69-056-6740) make M?2600, average 
particle diameter 13 nm) 0.8 section,the blend of baac 
lead silicate 1. Opart and deionized water 17. 1 part 
was dispersed with sand grind mill, thepigment dispersed 
paint (solid conponent 59 %) which powder fragment is 
done was rranufactured to granularity 10 mor less. 

[0077] Production Example 3 

Epoxy temiery oniumsalt form pigment dispersion resin 
( solid conponent 30 % and FYoduction Example 1 
identical) 34. 1 part , zirconium coated titanium dioxide 
( IAihara Sangyo KK. (DB 69-428-8788) make CR-97) 
23. 5 part , carbon black ( Mitsubishi Chemical 
Corporation (DB 69-056-6740) make M#2600) 0.8 
section,the rrixture of basic lead silicate 1. 0 part , 
barium sulfate (Sakai Chemical Industry Co. Ltd (DB 69- 
056-5684) precipitated barium sulfate B-30)23. 5 part 
and deionized water 17. 1 part was dispersed with 
thesand grind rail, pignxnt dispersed paint (solid 
conponent 59 %) which powder fragment is done was 
rrnnufactured to the granularity 10 mor less. 

[0078] Production Example 4 

Other than thing which uses Mitsubishi Chemical Corpor 
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ation (DB 69-056-6740) make "MA^OO" ( average 
particle diameter 22 nm) as carbon black the pigment 
dispersed paint was manufactured with as similar to 
Production Example 3. 

[0079] Production Example 5 

Other than thing which uses Mitsubishi Chemical Corpor 
ation (DB 69-056^6740) make "MA#100 M ( average 
particle diameter 22 nm) as carbon black the pigment 
dispersed paint was manufactured with as similar to 
Production Exarrple 2. 

[0080] Production Exarrple 6 

Other than thing which uses conventional Al 203 coated 
titaniumdioxide ( Ishihara Sangyo K.K. (DB 69-428- 
8788) make CR-50) in place of zirconium coated 
titaniumdioxide the pigment dispersed paint was 
manufactured with as similar to Production Example 5. 

[0081] Production Exarrple 7 

Other than thing which uses conventional Al 2Q3 coated 
titaniumdioxide ( Ishihara Sangyo K.K (DB 69-428- 
8788) make CR-50) in place of zirconium coated 
titaniumdioxide the pigment dispersed paint was 
manufactured with as similar to Production Example 1. 

[0082] Production Example 8 

Other than thing which uses Columbian Carbon Japan Lt 
d (DB 69-245-0802) Ltd make " Laben 410" ( average 
particle diameter 70 nm) as carbon black the pigment 
dispersed paint was rmnufactured with as similar to 
Production Exanple 6. 

[0083] 
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Manufacturing aliphatic block polyisocyanate (c) 

Isophorone diisocyanate 22 2 part was inserted in reacto 
r which has stirrer, thermometer ,the cooling tube and 
nitrogen inlet tube, after diluting including methyl 
isobutyl ketone 5 6 part dibutyi tin dilaurate 0. 2 partwas 
added After that, tenperature rise it did in 50 °C, in 
order for resin tenperature notto exceed 70 °C, it added 
methylethyl ketooxime 174 sectioa Until absorption of 
isocyanate group elimination with respect to substance 
doeswith infrared absorption qsectrum 1 houryoukept 
with 70 °Q you diluted afterthat, including n- butanol 4 
3 part. 

[0085] Production Exanple 10 

Includes with amino group^ntaining epoxy resin (a) an 
d aliphatic block polyisocyanate (c) n^nufacturing main 
emulsion which 
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Epoxy equivalent inserted bisphenol A type epoxy resin ( 
Toto Kasei Co. Ltd (DB 69-085-6679) supplied Epi 
Tohto YIM)14)95 0 part of 950 in reactor which has 
thestirrer, nitrogen inlet tube , cooling tube and 
thermometer, with methyl isobutyl ketone 237. 5 part 
heated tothe 100 °C and made melt completely. Next, 
methyl isobutyl ketirrine 73 % methyl isobutyl ketone 
solution 7 3 part of N- methyl ethanolanine 6 0 part and 
diethylenetrianine was added 

[0086] This blend 1 hour temperature-holding was done 
with 120 °C, solution of amino group-containing epoxy 
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resinof SP value 1 1 .4 was obtained 

[0087] Block polyisocyanate 33 0 part of Production E 
xanple 9, ethyieneglycol mono hexyi ether 15 0 part 
was nixed to this solution 132 0 part, fullyafter agitating, 
furthermore deionized water 22 1 5 part was added 
slowly glacial acetic acid 34section, in addition to in 
nixed solution of deionized water 47 9 part. Next, until 
this it becomes solid component 36 %, organic solvent 
and water wereremDved under vacuum, main emulsion 
which includes with anino group-containing epoxy 
resin andthe aliphatic block polyisocyanate was obtained 
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[0088] Production Exanple 1 1 

Manufacturing 2nd acrylic resin (d) 

While rrethyi isobutyl ketone 150 0 part introducing addi 
tion and nitrogen gas in reactor whichhas stirrer , 
thermometer, decanter, circulating cooling apparatus , 
nitrogen inlet tube and thedropping funnel temperature 
rise it did in 120 °C, rrethyi mettecrylate 627 section, 
3 hoursapplied blend of lauryl rrethacrylate 19 1 part , 
acrylic acid -4- hydroxybutyl 18 2 part , acrylic acid -2- 
rnethoxyethyl 30 Opart, butyl rrethacrylate 20 0 part 
andthe t-butyl peroxy - 2- ethyl hexanoate 5 0 part and 
uniform speed dripped 3 hours after end of dropping 
addition furthermore after reacting it cooled withthe 120 
°Q obtained solution of 2nd acrylic resin of SP value 9. 
7 and number average molecular weight (Mi) 10000. 
solid component of this solution was 50 % 

[0089] Production Exanple 12 

Includes with anino grour>cortaining epoxy resin (a) an 
d anino grour>containing acrylic resin (b) and aliphatic 
block polyisocyanate (c) rrBrmfarturing therrain 
emulsion which 

In five-neck flask which has circulating cooling apparatu 
s, stirrer, droprjir^funiiela^ 
heated kept rrethyi isobutyl ketone 56. 3 part in 1 15 °C 
under addition and nitrogen atrrosphere. To this, 
glycidyi rrethacrylate 16. 0 part , 2- hydroxyethyl 
rrethacrylate 4. 2 part and 2- hydroxyprop^ 
rrethacrylate 14.8 section, 3 hoursapplying blend of n- 
butyi rrethacrylate 58. 1 part , t-butyl rrethacrylate 6. 9 
part , and t-butyl per octanoate 4. 0 part from 
thedropping funnel, it dripped Approximately 1 hour 
after keeping, it dripped t-butyl per octanoate 0. 5 part 
in 1 1 5 °Cafter end of dropping addition, approximately 
3 0 nin kept with 1 1 5 °C, obtained thesolution of 
acrylic resin of solid component 65 %. SP value of this 
resin was 10.3, number average molecular weight (Mn) 
was 6000. 

[0090] After cooling including N- methyl ethanolanine 8. 
5 part to this, 2 hours it reacted withthe 120 °C under 
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[0 0 9 3] »ig«1 3 
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>8. 5»*»A % «**B«IT1 2 0t:-C2RMJE 
££t!\ @^^6 7%<D7 5/£S£7?'J;MI!Bi 
(DiSjft^ftfco C<D»Bd>SPttl*1 1. Ztb-otz 



[009 5] :M*S60tl:8»L, H&019T* 
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nitrogen atmosphere, obtained solution of amino group- 
containing acrylic resin of the solid component 
approximately 67 % SP value of this resin was 1 1 .2. 

[0091] To keep this solution next in 60 °Q after nixing 
including aliphatic block polyisocyanate 27. 1 partwhich 
is obtained with Production Example 9, 3 0 nin keep 
with50°Cunderthe nitrogen anrosphere, fully 
agitating while including acetic acid 2. 6 part, it added 
thedeionized water gradually, it obtained emulsion which 
includes with arrino group-containing acrylic resinand 
aliphatic block rx)lyisocyanate. solid cornponent of 
emulsion was 36 %. 

[0092] Main emulsion which includes with amino group 
-containing epoxy resin and amino group-contaiiiing 
acrylic resin and aliphatic block polyisocyanatdrcluding 
emulsion 66 0 part which to emulsion 34 0 part which is 
obtained, you obtainedwith Production Example 10, 
includes with anino group-containing epoxy resn and 
aliphatic block rxriyisocyanate, waaranufactured 

[0093] Production Example 13 

Includes with amino grourwxmtaining epoxy resin (a) an 
d amino grourMxjntaining acrylic resin (b) and aliphatic 
block polyisocyanate (c) and 2nd acrylic resin 
(d)rmmifacturing main emulsion which 

In flask which is similar to Production Example 12 it hea 
ted kept rnsthyi isobutyl ketone 56.3partinthe 115°C 
under addition and nitrogen atmosphere. To this, 
glycidyi methacryiate 16. 0 part , 2- hydroxyethyl 
methacrylate 4. 2 part and 2- hydroxypropyi 
rnethacrylate 14.8 section, 3 hoursapplying blend of n- 
butyl methacrylate 58. 1 part , t-butyl rnethacrylate 6. 9 
part , and t-butyl per octanoate 4. 0 part from 
thedropping funnel, it dripped Approximately 1 hour 
after keeping, it dripped t-butyl per octanoate 0. 5 part 
in 1 15 °Cafter end of dropping addition, approximately 
3 0 min kept with 1 15 °C, obtained thesolution of 
acrylic resin of solid component 65 %. SP value of this 
resin was 10.3, number average molecular weight (Mn) 
was 6000. 

[0094] After cooling including N- methyl ethanolarrine 8. 
5parttothis,2fc>ureitn^ 120 °C under 

nitrogen atmosphere, obtained solution of amino group- 
containing acrylic resin of the solid component 
approximately 67 % SP value of this resin was 1 1 .2. 

[0095] To keep this solution in 60 °C, after mixing inclu 
ding block rxrtyisocyanate 27. 1 partwhich is obtained 
with Production Example 9 and 2nd acrylic resin (d)47. 
5 part which is obtained withthe Production Example 1 1 , 
3 0 nin keep with 50 °C under nitrogen atmosphere, 
fullyagitating while including acetic acid 2. 6 part, it 
added deionized water gradually, itobtained emulsion 
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which includes with airino groip-containing acrylic 
resin and aliphatic block polyisocyanate and the2nd 
acrylic resia solid component of emulsion was 36 %. 

[0096] Main emulsion which includes with amino group 
-containing epoxy resin and amino group-containing 
acrylic resin and aliphatic block polyisocyanateand 2nd 
acrylic resin including emulsion 66 0 part which to 
emulsion 34 0 part which isobtained, you obtained with 
Production Example 10, includes with amino group- 
containing epoxy resin and thealiphatic block 
polyisocyanate, was obtained 

[0097] Working Example 1-6 and Comparative Exampl 
e 1 to 5 

Following to paint component showing in Table 3, in ord 
er to become thePVC which is stated in in the table, 
with pigment dispersed paint which is ctotainedwith 
Production Example and main emulsion which is 
obtained with Production Example 13, the 14 and 1 1 it 
nixed, it designated solid component as 20 % inthe 
mixture which is obtained including deionized water, 
obtained electrodeposited paint compositioa 

[0098] 

[Table 3] 
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[0099] Making use of these electrodeposited paint corrp 
osition electrodeposition was administered vis-a-vis 
thezinc phosphate-treated steel plate, 2 0 nin bake was 
done with 170 °C ( coating thing). It tried film 
thickness of postbaketo become 20 m 

[0100] You appraised resistance beading characteristic a 
nd weather resistance of theelectrodeposited coating 
which is obtained like below. Result is shown in Table 4 
-6. 
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[0 10 1] RttCStt 

gtfllZT. 7 x 1 5 cm<7)£gffiil@Kfc&^3 £<1 

[0102] mmgm 

© : OH 
O: 2M 
A : S® 
x : 6ffllU± 

[0 10 3] HStt (SWMS8) 

»y(*Ct, 2 0 0BWMMtLfc. *<D«. 
®(D60° yox$i$L, tZJJWeo 0 ypxi:»t 



[0104] mm&m 

<§> : 7 o%ia± 

O : 6 9-6 0% 
A : 5 9-5 0% 
x : 4 9%1UT 

[0 10 5] JBftffifcti (SWM*M 9A*ttM) 

(8*^ > /{-^^M- 1 80#0 

>h»X-/<-7'^O-80^U7-) 
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[0107] />'Jv92a- h«SSM« 
fc. *IVC. SafiSlS9 5%. ;&£5 0°C<D»tg 



[0101] Resistance beading characteristic 

With visual, it counted dimple number which is in painte 
d plate both sides of the7xl 5 cm 

[0102] Evaluation standard 

.dbl circ: 0 

.circ: 2 

:5 

x: 6 or more 

[0103] Weather resistance (SWMtest) 

You installed steel sheet which electrcKleposition is done 
to sunshine weatherometer, the20 0 hour irradiated 
After that, 60 ° gloss of electrodeposited coating 
surface was measured, gloss retention for the initial 
stage 60 ° gloss was sought 

[0104] Evaluation standard 

.dbl circ: 70 % or higher 

.circ: 69-60% 

: 59-50% 

x:49%or lower 

[0105] Passage of time conformity (SWM cycle test) 

Anew electrodeposition was administered vis-a-vis zinc 
phosphate-treated steel plate. Next, on electrodeposited 
coating which is obtained it applied metallic base paint ( 
Nippon Paint Co. Ltd (DB 69-055-5370) make Superlac 
M- 1 80#06 silver ) at thequantity which becomes dry 
film thickness 8 m, with room temperature after 5 
nindryingand on that it applied clear paint (Nippon 
Paint Co. Ltd (DB 69-055-5370) make Superlac O-80 
clear ) at quantity which becomes thedry film thickness 
30 m, between 10 ninmade dry with room 
temperature. Next, you inserted application steel sheet in 
oven, 2 0 ninheated with 140 °C (painted plate 
temperature) and made coating of metallic base paint and 
clear painthardea 

[0106] Passage of time conformity for electrodeposited 
coating of this metallic 2 coating coating was appraised 
with methodbelow. Result is shown in Table 4 --6. 

[0107] You installed metallic 2 coating painted steel plate 
in sunshine weatherometer, 30 0 hour irradiated Next, 
painted plate 2 0 hour was left in environment of 
humidity 95 % and the temperature 50 °C. With this 
lighting and leaving step as 1 cycle, you said to 
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thecontinual 5 cycle. 

[0108] After that, in coating inserting crosshatching of 
dimension 2 mmx2 rrrnwith theknife, it formed 
crosshatching 100, stuck adhesive tape ( Nichiban Co. 
Ltd (DB 69-054-4325) supplied " Cellotape ") to 
surface with theflnger, exfoliated suddenly in surface 
and vertical direction conformity of coating was 
appraised at ratio of peeled surface area inside the 
crosdiatching. 

[0109] Evaluation standard 

.dblcirc: No peeling 

.circ: Cut part linearity exfoliation 

: Under of entire peeled surface area 25 % 

x: Entire peeled surface area 25 % or higher 

[01 10] After that, cycle of lighting and leaving step forth 
ermorethe 5 cycle was done and ( total 10 cycle ), 
conformity of coating was appraised in thesame way. 

[0111] 

[Table 4] 
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[Table 5] 
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[5 6] [Table6] 
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[0114] 

[Effects of the Invention] Until recently, while keeping c 
orroaon resistance in sane way, with the other it 
possessed weather resistance, intermediate coat painting 
did not do and surface didnot deteriorate easily, and 
electrodeposited paint composition which can form 
undercoating coating , andthis kind of undercoating 
coating which are superior in conformity of topcoat 
coating wasoffered 
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